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Abstract
Our purpose was to search for mutations in the apolipoprotein E (apoE) gene and to evaluate the role of apoE polymorphisms
in the occurrence of autosomal dominant retinitis pigmentosa (ADRP). The ApoE gene coding sequence was analyzed in 51
unrelated patients affected with ADRP. A screening for mutations by SSCP and an analysis of the apoE polymorphisms were
performed using PCR and restriction enzymatic digestion . No abnormal patterns of migration were observed by SSCP analysis.
No significant statistical difference was seen between our ADRP population and the French general population for apoE allele
frequency. From these results we report that the apoE gene does not seems to be involved in our ADRP population. © 1998
Elsevier Science Ltd. All rights reserved.
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1. Introduction
Retinitis pigmentosa (RP) is a heterogeneous group
of inherited retinal degenerations, characterized by a
loss of photoreceptor function (Bird, 1995).
Apolipoprotein E (apoE) plays a central part in
plasma and in central nervous system lipid metabolism
(Nathans, Bellosta, Sanan, Weisgraber, Mahley &
Pitas, 1994). ApoE has three isoforms: E2, E3 and E4,
with three codominant alleles e2, e3 and e4. ApoE4 is
associated with elevated cholesterol concentrations, an
increased risk for coronary heart disease, variations in
longevity and Alzheimer’s disease.
This study was undertaken to search for mutations in
the apoE gene and to evaluate the role of apoE poly-
morphisms in the occurrence of ADRP. Three reasons
prompted us to analyze this gene: (1) the continual
process of outer segment renewal requires a supply of
n-3 fatty acids. Abnormal or defective supply of the
lipids to the retina might induce a photoreceptor degen-
eration; (2) plasma lipid abnormalities have been re-
ported in RP (Converse, Hammer, Packard &
Shepherd, 1983; Newsome, Anderson, May, McKay &
Maude, 1988); and (3) an increased incidence of e2 and
e4 apoE alleles has been reported in RP (Jahn, Oette,
Esser, Bergmann & Leiss, 1987; Huq, McLachlan,
Hammer, Bedford, Packard, Shepherd & Converse,
1993). It is notable that one ADRP gene and one
cone-rod dystrophy are localized near the apoE locus
(Al-Maghtheh, Inglehearn, Keen, Evans, Moore, Jay,
Bird & Bhattacharya, 1994; Evans, Fryer, Inglehearn,
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Hunt & Bhattacharya, 1994), despite a small genetic
distance between these loci. Furthermore, we recently
found evidence of a lower frequency of the e4 allele in
patients affected with soft drusen and exsudative
AMD (Souied, Benlian, Amouyel, Feingold, Lagarde,
Munnich, Kaplan, Coscas & Soubrane, 1998).
2. Patients and methods
Fifty-one ADRP probands from unrelated French
families were analyzed. In all families, the diagnosis of
RP and the autosomal dominant transmission were
unambiguous. Our diagnostic criteria for RP were: (1)
bilateral fundus involvement; (2) concentric depression
of the visual field; (3) severe scotopic involvement on
electroretinogram (ERG); and (4) progressive loss of
photoreceptor function.
Our strategy was to research for apoE gene muta-
tions using single-strand conformation polymorphism
(SSCP) and to analyze the apoE alleles using PCR
and enzymatic digestion of the products.
Exons of the apoE gene were analyzed in four sepa-
rate reactions using four sets of primers (Table 1). The
gene sequence of exon 1 is non coding and very short
(44 bp) and, therefore, was not analyzed. Exons 2 and
3 were amplified as single segments encompassing the
coding region and approximately 20 bp of intron se-
quence adjacent to each exon. Exon 4 was amplified as
two partially overlapping segments (4a and 4b) so as
to increase SSCP sensitivity. Both of the apoE gene
polymorphisms are contained in exon 4a. Because of
the large size of the fragment 4b (455 bp), we analyzed
it with using the restriction endonuclease TaqI. The
products of digestion were two fragments (322 and
133 bp) analyzable on SSCP gel. The annealing tem-
Table 1
ApoE gene oligonucleotides used for SSCP analysis
Exon Size of PCR productPrimers pairs (sense:antisense)
157 bpGTT-Exon 2
GATTGACAGTTTCTCCT
GGAGGTTGAGGTGAG-
GATGA
TCAGAAGGACCCTGACC-Exon 3 294 bp
CGA
TGGACCTGGGGAG-
GTATAGC
344 bpCACTGTGCGACACCCTCExon 4a
GCCTGGTACACTGCCAG
455 bpCTGGCAGTGTACCAGGCExon 4b
TCGCATGGCTGCAGGCTT
These PCR primers for exon amplification of the apoE gene are given
in the 5%–3% orientation.
perature was 60°C for all fragments. For SSCP analy-
sis, DNA was amplified using the primers and (a
33P)d-CTP in an amplification mixture. The samples
were denatured, loaded onto a polyacrylamide gel and
electrophoresed. Gels were transferred, dried and au-
toradiographed. There were 70 control samples taken
from unrelated healthy individuals, and these were
also tested by SSCP analysis.
Analysis of the apoE alleles was performed by PCR
amplification, digestion with HhaI and separation of
fragments by electrophoresis on a 12% non-denaturing
polyacrylamide gel, as described by Hixson & Vernier,
(1990). As a reference population, we used the data
reported on apoE isoforms by Boerwinkle, Visvikis,
Welsh, Steinmetz, Hanash & Sing, (1987) on 223 unre-
lated healthy French individuals. Statistical test were
performed using the exact test of Fisher.
Table 2
ApoE genotype and alleles in our ADRP population
ApoE genotype Controls Boerwinkle, Visvikis, Welsh, Steinmetz, Hanash & Sing, 1987Total ADRP
FrequencyCount CountFrequency
0.04 2o2:o2 0.012
0.10 46o2:o3 5 0.21
80.06 0.043o2:o4
0.67 123o3:o3 34 0.55
0.17390.126o3:o4
1 0.02 5 0.02o4:o4
51 1 223Total 1
ApoE alleles
12 0.12 58 0.13o2
0.743310.7779o3
0.11 57o4 0.1311
1 446Total 1102
E.H. Souied et al. : Vision Research 38 (1998) 3829–3831 3831
3. Results
Among our 51 probands, no abnormal patterns of
migration was observed by SSCP analysis of the
apoE gene.
The alleles frequencies in the ADRP population ac-
count for: e2: 0.12 (12:102); e3: 0.77 (79:102); and e4:
0.11 (11:102). They did not differ from the French
control population: e2: 0.13 (58:446); e3: 0.74 (331:
446); and e4: 0.13 (57:446) (Table 2).
4. Discussion
The aim of this study was to evaluate the hypothe-
sis of a possible role of the apoE gene in ADRP.
Hitherto, a few studies have analyzed the apolipo-
protein E in RP, but, to our knowledge, no analysis
of the apolipoprotein E gene was performed in
ADRP.
No frame shift was observed in SSCP patterns of
migrations. The small number of samples precludes
an absolute rejection of apoE mutations in RP, but
suggests that such mutations, if they exist, are very
rare.There is no significant statistical difference in
apoE alleles frequencies between ADRP and control
populations. In our ADRP population, we do not
confirm the previously described increased incidence
of alleles e2 and e4 (Jahn, Oette, Esser, Bergmann &
Leiss, 1987; Huq, McLachlan, Hammer, Bedford,
Packard, Shepherd & Converse, 1993). Therefore, the
apoE isoforms do not seems to be directly involved
in our ADRP population.
In conclusion, the apoE gene does not seems to be
directly responsible for phenotype in our French
ADRP population.
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